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VI PHILIPPINES 
Inertia in Market Development 
Like Indonesia the Philippines is a ｭｵｬｴｾＭｩｳｬ｡ｮ､＠ economy yet unlike 
Indonesia the Philippines has major population concentrations on all the 
maJor islands although Luzon still figures as the economic center The 
agricultural economy is dominated by two grains rice and maize and two 
principal export crops coconut and sugarcane Grain and food production 
in general are concentrated in the small farm sector while the export crops 
tend to be dominated by plantation systems although smallholder production 
of copra is also important The Philippines has an apparent comparative 
advantage in the production of copra and is by far the dominant exporter of 
this product This agricultural structure has created something of a dual 
approach to policy The export crops have attracted increasing government 
involvement since the early 1970's particularly as a source of tax revenue 
and as a means of controlling consumer prices at least for sugar and 
vegetable oil Moreover the government has attempted to stimulate the 
coconut industry to develop its own crushing capacity often with 
significant protection The government has generally reduced ｩｮ｣･ｮｴｾｶ･ｳ＠ to 
the export sector 
In the food sector on the other hand incentives have in general been 
positive Three themes run through agricultural policy for grains a 
commitment to ｳ･ｬｦＭｳｵｦｦｩ｣ｾ･ｮ｣ｹ＠ in grain production apart from wheat very 
heavy intervention in setting domestic prices and commitment to increasing 
productivity in the smallholder sector The achievement of 
self-sufficiency is seen as ｢･ｾｮｧ＠ dependent on price policy and small farm 
programs Control over domestic prices is in the hands of the National 
Food Authority (NFA) which has authority to control imports and exports 
to huy in the domestic market and to set both support prices and ｣･ｩｬｾｮｧ＠
prices Trade in foodgrains and domestic prices as a result are to a large 
extent administratively ､･ｴ･ｲｭｾｮ･､＠ Policy toward the small farm sector 
on the other hand has included land reform investment in irrigation 
infrastructure and specialized credit and extension schemes 
The stage was thus appropriately set for the advent of the high 
yielding rice varieties Under the Masagana 99 Program the Philippines 
went from a consistent net importer to a net exporter of rice in the 
mid-1970's This success has led to the recent development of the Maisan 
99 Program which hopes to achieve self-sufficiency in maize in three 
years Concern also runs to the large and growing wheat imports and 
identifying means of either controlling such imports or substituting for 
wheat flour 
Cassava fits well into ｴｨｾｳ＠ policy context The crop is essentially 
grown by smallholders although some plantation production does exist 
Moreover cassava can be a domestically-produced substitute for imported 
grains This concern for self-sufficiency has even extended to the 
development of a national alcohol program based on sugarcane and cassava 
however with the recent fall in world oil prices the program has been 
scrapped Nevertheless cassava is seen as a crop that can contribute to 
meeting the increasing demand for carbohydrate sources Since cassava is 
only a very ｭｾｮｯｲ＠ crop in the ｐｨｩｬｾｰｰｩｮ･ｳ＠ and since the crop has received 
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little government support the question to be pursued is what difference 
government involvement can make in developing cassava as a commercial crop 
in the ｐｨｩｬｩｰｰｾｮ･ｳ＠
Production 
Production trends and distribution 
The official production series for cassava in the Philippines ｾｳ＠
presented in Table 6 1 The series shows relatively stable area 
production and yields from 1960 to 1974 followed by very dramatic 
increases in both area and yields Such increases led to more than a 
tripling in production in three years and to over a quadrupling in five 
years This remarkable growth immediately begs the questions of what was 
responsible for this sudden take-off 
As is discussed in the section on markets and demand there is no 
corroborating evidence on either consumption or price levels to suggest 
that such production increases took place On the other hand alternative 
estimates of area and yield are limited The agricultura! census of 1971 
estimated cassava area at 47 061 hectares yields of 5 75 t/ha and 
production of 270 714 tons Even at this stage there were maJor 
discrepancies between the census estimate and the Bureau of Agricultura! 
Economics (BAE) estimate The major difference between the two production 
estimates is due to the reported area figures the yield estimates are 
similar at this date This discrepancy with the census figure raises some 
doubt about the adequacy of the sampling and estimation techniques for 
cassava estimates This is not surprising given that cassava is such a 
minar crop in the Philippines 
The only data which correspond to the BAE' s estima te of ｩｮ｣ｲ･｡ｳｾｮｧ＠
yields from 1976 to 1979 is the Special Study Division s survey of 901 
cassava farmers in the period 1977-79 Average yields for this non-random 
sample were 4 3 t/ha however this average was biased downward somewhat 
because the ma]or growing area of Central Mindinao was not included in the 
survey However even this would not raise yields to the BAE estimate of 
11 7 t/ha 
A regional breakdown of production and area provides insight into the 
regional locus of this supposed growth in cassava production (Table 
6 2) Cassava is produced throughout the Philippines but most is produced 
in the southern islands There is little production on Luzon apart from 
the Bicol region lying at the southern tip of the island The major 
producing areas are the Visayas region and Mindinao The production data 
suggest that cassava production increased at an annual rate of 20 4% on the 
island of Mindinao in the period 1970-81 while increasing ｾｮ＠ the rest of 
ｐｨｩｬｩｰｰｾｮ･ｳ＠ at a 9 6% annual rate 
Mindinao accounted for 78% of the increase in cassava production ｾｮ＠
the period The years 1975 and 1976 are particularly striking Production 
in 1975 was 134 thousand tons and in 1976 656 thousand tons This 
increase almost doubled national production In a single year area 
increased from 20 to 44 thousand hectares and yields from 6 8 to 14 8 t/ha 
In JUSt the Central Mindinao region production ｾｮ｣ｲ･｡ｳ･､＠ from 14 thousand 
tons in 1975 to 1 1 million tons in 1979 These data suggest either 
Table 6 1 Phlllpplnes Area Productlon and Yleld of Cassava, 1960-1981 
Crop Year Area Productlon 
(ha) (tons) 
1960 79,460 442 413 
1961 100 310 546 611 
1962 92,980 494 805 
1963 80 280 457 769 
1964 93 540 596,156 
1965 93 280 645 720 
1966 89,700 614,386 
1967 86,520 528 727 
1968 83 880 481,928 
1969 85 690 482,327 
1970 82 620 442 223 
1971 81 820 427 055 
1972 82,680 439 697 
1973 87 420 444 710 
1974 96 710 480,015 
1975 119,310 684 507 
1976 144 650 1 153 958 
1977 179 270 1,710 767 
1978 181 770 1 781 961 
1979 192 360 2 253 824 
1980 204 190 2 277 338 
1981 211 370 2 255 115 
Source Bureau of Agrlcultural Econamlcs publlshed ln 
Natlonal Econamlc and Developnent Authorl ty 
Phlllpplne Statlstlcal Yearbook Manlla 1981 
Yleld 
(t/ha) 
5 57 
5 45 
5 32 
5 70 
6 37 
6 92 
6 85 
611 
5 74 
5 69 
5 35 
5 22 
5 32 
5 09 
4 96 
5 74 
7 98 
9 54 
9 80 
1172 
11 15 
10 66 
Table 6 2 Ph1ll.pp1nes Area ProductJ.on and YJ.eld by RegJ.on 1972-81 
Cagayan Central Southern Western Central Eastern Western Northern Southern Central 
Year Ilooos Valley Luzon Tagalog BJ.=l VJ.sayas VJ.sayas VJ.sayas MJ.ruhnao Ml.nchnao MJ.ndmao MJ.ndJ.nao 
Area (000 ha) 
1972 1 2 1 6 1 o 5 7 15 4 5 3 13 o 10 2 111 4 1 4 2 9 9 
1973 1 2 1 7 1 o 6 2 16 4 4 5 14 6 10 7 12 2 5 5 9 5 3 9 
1974 1 9 o 7 o 9 5 8 25 8 4 3 25 7 16 9 1 1 6 2 4 o 3 5 
1975 1 9 1 2 o 8 7 2 33 4 5 3 25 9 23 8 1 3 7 7 5 9 5 o 
1976 1 9 1 o o 9 8 2 27 3 7 8 23 9 29 3 10 2 12 8 6 6 14 6 
1977 2 1 1 1 1 1 8 5 27 7 10 7 28 6 31 o 20 4 138 7 5 26 6 
1978 2 2 1 o 1 1 8 2 27 8 10 2 28 6 24 4 23 9 16 o 9 3 29 6 
1979 2 3 1 o 1 1 7 9 28 8 10 7 29 6 25 9 22 9 23 4 9 o 29 o 
1980 2 4 o 9 1 5 8 5 32 4 115 30 7 28 3 23 3 26 4 8 8 29 4 
1981 2 3 o 9 1 6 8 4 33 3 12 o 38 o 27 4 25 8 24 1 8 5 29 2 
Productwn (000 t) 
1972 9 7 14 7 5 o 33 7 63 3 25 4 39 7 57 o 7 8 25 5 37 7 56 2 
1973 10 4 14 6 5 6 38 9 61 3 22 2 33 1 53 5 78 o 47 8 60 3 19 2 
1974 9 8 6 8 4 2 54 9 139 4 23 9 54 o 52 5 59 56 7 41 5 30 5 
1975 111 6 1 4 6 54 2 237 6 30 3 85 2 120 8 8 5 770 34 7 14 2 
1976 18 3 3 1 2 9 42 3 220 6 39 2 86 9 84 3 190 9 50 8 40 9 373 8 
1977 16 3 3 3 2 2 46 1 230 6 42 2 92 8 98 2 349 9 56 9 40 7 732 5 
1978 16 3 2 7 2 3 44 o 269 8 30 8 94 8 114 2 333 8 67 9 42 5 762 8 
1979 17 4 5 1 3 5 40 6 308 7 44 6 116 5 1160 297 o 129 5 48 o 1126 9 
1980 18 4 3 9 4 5 43 1 293 o 60 8 89 5 126 9 303 6 153 2 53 6 1125 2 
1981 16 8 4 4 4 6 44 o 287 o 64 3 75 3 1335 325 o 135 3 47 2 1117 8 
YJ.eld ( tjha) 
1972 7 91 9 29 5 00 5 93 4 12 4 76 3 06 5 60 o 70 6 15 8 99 5 66 
1973 8 36 8 36 5 44 6 31 372 4 93 2 26 5 00 6 40 8 69 6 35 4 89 
1974 5 26 9 45 4 73 9 45 5 40 5 61 2 09 311 5 58 9 09 10 42 8 59 
1975 5 79 5 15 5 85 7 56 711 5 66 3 29 5 07 6 67 10 04 5 93 2 81 
1976 9 29 3 15 3 36 5 16 8 06 5 02 3 63 2 87 18 66 3 96 6 17 25 65 
1977 7 65 2 95 2 02 5 40 8 27 3 95 3 24 3 16 17 14 411 5 42 27 50 
1978 7 51 2 58 2 03 5 34 971 3 02 3 31 4 67 13 95 4 23 4 58 26 25 
1979 7 46 513 3 16 513 10 70 4 17 3 93 4 47 12 96 5 54 5 31 38 07 
1980 771 4 32 2 93 5 06 9 03 5 29 2 91 4 47 13 02 5 81 6 08 38 29 
1981 7 31 5 10 2 88 5 27 8 61 5 36 1 98 4 87 12 60 5 62 5 54 38 30 
So urce Bureau of AgrJ.cultural E=norrucs 
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explosive structural change in cassava production on MindJ.nao or a maJor 
revision of the data The starch industry based on plantation systems is 
concentrated on Mindinao but the data on cassava starch productJ.on suggest 
no major changes in the industry in 1975-1980 Thus it appears that this 
major increase in cassava production in the last half of the 1970 s was in 
maJor part artefact (Independent comparison of production data with the 
utilization data is found in Appendix 6 !) 
Cassava production systems 
Cassava in the Philippines is grown in both plantation and smallholder 
production systems There are few estimates of the percentage of cassava 
grown in these two systems However plantation systems are associated 
only WJ.th starch mills and at least three factories on Mindinao and one in 
Eastern Visayas operate estates As much as 6 500 hectares may be grown in 
plantation systems This would imply that the greater portien of cassava 
is grown by smallholders Smallholder systems will thus be considered J.n 
most detail 
Cassava while it is grown throughout the Philippines has never 
achieved the status of a major commercial crop even on a regional basis 
Maize is the most prominent upland crop for smallholders The reason for 
this follows principally from the relatively favorable agro-climatic 
conditions that exist throughout the Philippines and the relatively 
universal distribution of paddy lands across the dl.fferent regions A 
short maturity crop which produces relatively consistent y1elds under 
upland conditions fits better than a long maturity crop in smallholder 
systems especially since rice production requires substantial resources 
during critica! periods of the year 
In general shortage of rainfall is not a l1mit1ng factor in cassava 
production nor for the production of other upland crops Because of 
cassava s better adaptation to poorer soils cassava is often found on the 
more infertile hillside areas Cassava is planted throughout the year and 
the only constraint on plantJ.ng time is conflict with rice production 
activities Such constraints are accentuated because very lJ.ttle hired 
labor is used in cassava production In the Spec1al Studies Division (SSD) 
survey about 75"/ of labor use in cassava comes from family labor (Table 
6 3) 
Cassava producers according to the SSD survey operate farms of a 
little over 3 hectares of which only 6 of a hectare is devoted to 
cassava Rarely are plots of over 2 hectares planted and of the 916 
farmers in this survey only about 40"/ actually owned their land Yet even 
on cassava producing farms only about JI% of total cash income was derived 
from cassava Other crop sales accounted for far more income than cassava 
even though over 80% of the cassava that was produced was sold Cassava 
was thus grown as a minor cash crop by essentially small-scale producers on 
land not typ1cally suited for other crops 
Land is typically prepared by animal traction although some small 
plots may be prepared by hand Because of the relatively h1gh rainfall the 
land is either furrowed pr1or to planting or ridging l.S done at the time of 
the first weeding usually by interrow an1mal cultJ.vation Ridging l.S 
apparently necessary to control root rot as the crop matures This type of 
Table 6 3 Ph11l pp1nes Type of Labor Used 1n Cassava Product1on by Reg1on (man days/ha) 
Reg10n 
H 1 red 1 ｾ｡＠ 1 d 1 n Cash K1nd ｏｾ･ｲ｡ｴｯｲ＠ ｆ｡ｭＱｬｾ＠ Exchange Total 
I 1 ocos 3 7 - 24 4 11 6 o 2 39 9 
Central Luzon 4 5 - 28 o 11 5 15 o 59 o 
Southern Tagalog 15 o - 24 9 25 9 - 65 8 
B1col 14 2 - 24 o 25 o o 3 63 5 
Western V1sayas 3 5 o 3 14 1 8 o o 3 26 2 
Central V1sayas 12 2 21 8 17 5 13 7 - 65 2 
Eastern V1sayas 22 8 - 26 6 103 3 2 62 9 
Western M1nd1nao 14 9 39 o 16 8 1 3 720 
Northern M1nd1nao 8 5 - 29 9 10 2 o 8 49 4 
Average 11 1 2 8 24 8 15 6 o 7 54 9 
Source E B MeJ1a et al Cassava Soc1o-econom1c and Market1ng Study Ph1l1pp1nes, Spec1al 
Stud1es D1v1s1on, M1n1stry of Agr1culture No 79-26 Oct 1979 
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weeding limHs any type of intercropping and cassava is usually found 
planted in monoculture 
Although a substantial range of varieties are found in the Philipp1nes 
--the SSD survey found 22 d1fferent varieties-- about half the farmers in 
the survey grew a variety named white while two-thirds of farmers grew 
either 1 white or 1 yellow 1 (Table 6 4) These variet1es are apparently 
selected for their good eating quality 
The one peculiar feature of cassava production systems 1n the 
Philippines is the very low labor input devoted to weeding (Table 6 5) 
This partly reflects the use of animal cult1vation but an1mals can be used 
at most twice for weeding and are often ineffective at controlling weeds 
with1n the rows Moreover weed control would be expected to be a problem 
under such relatively high rainfall conditions Low labor input for 
weeding thus reflects other factors including the reliance on family 
labor competition with other crops for labor resources and the relatively 
low commercial status of cassava 
This same phenomenon applies to other input use In the survey only 
18 of 916 farmers or 2 percent used fertilizer on their cassava plots For 
those farmers who did apply fertilizer the average application rate was 
about 125 kg/ha of chem1cal fertilizers For smallholder cassava 
production cash expenses were kept to very low levels which may reflect 
the risky nature of marketing the crop 
The riskiness is as well reflected 1n harvesting patterns Cassava 
1n general in the Philippines can be harvested anytime after s1x or seven 
months Farmers in general harvest in small lots partly for home 
consumption but principallv as a means of insuring d1sposal at a 
remunerative price in the market Substantial labor is as well expended on 
trimming cleaning and packing the roots for sale At least one study has 
shown that there is no loss in yield when harvesting in small lots between 
6 and 9 months as compared to a single harvest at n1ne months (Villamajor 
1980) -- the border effect may act as a yield compensation mechanism 
Cassava plantation systems in the Philippines are normally in the 
range of one to 1 5 thousand hectares in size Planting and harvest are 
staggered to provide a continuous supply of cassava to the starch 
factories This production is as well supplemented by purchases from 
smallholders However in such large estates it has been difficult te 
achieve any significant economies of scale in cassava production The only 
significant changes are that land preparation is done by tractor rather 
than by animal traction and that herbicides are used in weed control The 
rest of the operations are performed by hand labor usually on a piece rate 
by farmers contracted in the area A 1978 survey of starch plants 
suggested that the higher overhead costs resulted 1n substantially higher 
own production costs as compared to purchase prices from local farmers -
249 pesos/t versus 174 pesos/t (Villanueva and Laguna 1979) 
Yields 
Compared to standards elsewhere in Asia cassava yields in the 
Philippines are low even though agro-climatic condHions are in general 
more favorable The 1977-79 survey of 916 smallholder found an average 
Table 6 4 Ph1l1pp1nes Cassava Var1et1es Reportedly Grown on 916 Farms 1976-1979 
Van ety 
Re910n 
Golden Java 1 Wh1te Yellow Red Nat1ve Yellow Hawa11an Brown Other 
I 1 oc os 
Centra 1 Luzon 
Southern Tagalo9 
B1col 
Wes tern V1 sayas 
Central V1sayas 
Eastern V1sayas 
Northern M1nd1nao 
Western M1nd1nao 
Total Farms 
% Farms 
105 
36 
29 
13 
27 
35 
61 
48 
72 
426 
44 
36 
8 
45 
41 
42 
172 
18 
1 Includes 15 other var1et1es 
86 
86 
9 
1 
14 
57 
7 
79 
8 
29 
9 
37 
75 
8 
6 
7 
13 
1 
8 
3 
11 
1 
3 
5 
13 
27 
46 
10 
5 
7 
116 
11 
Source E B MeJla et al Cassava Soc1o-Economlc and Market1ng Study Ph1l1pp1nes 
Spec1al Stud1es DlVlSlon M1n1stry of Agr1culture No 79-26 October 1979 
ｨ｡ｲｶ･ｳｴｾｮｧ＠ and marketing 
cassava crop 
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Little labor is expended on maintenance of the 
The impression ｾｳ＠ that resources with a low opportunity cost are 
principally employed in cassava family labor and animal power in the slack 
seasons and either marginal land or excess land which cannot be planted 
to more labor intensive crops given the stock of family labor Scarce 
resources such as capital are used only when absolutely necessary Cassava 
is able to yield under such extensive conditions although not at high 
levels If this is so then the costs of production derived by the SSD may 
be overestimated since family labor and land were costed at average market 
prices 
Just less than 80% of ｶ｡ｲｾ｡｢ｬ･＠ production costs is made up by labor 
charges (Table 6 6) of the wage bill 70% is imputed to family labor The 
rest of variable costs are principally delivery and transport charges and 
for the 19% of farmers who were share tenants the payment in kind to 
landlords The other principal cost is the interest charged against fixed 
assets devoted to cassava In the SSD study land was not costed at its 
rental value but rather as an interest payment (12%) on ｾｴｳ＠ value This 
interest charge to land forma the other major cost component For per 
hectare production costs there is a ｣･ｲｴ｡ｾｮ＠ stability in total cost across 
the different regions 
What is substantially more variable between regions is yield levels 
and this resulta in a substantial variability in per ton production costs 
from 160 pesos/t in Western Mindinao to 338 pesos/t ｾｮ＠ ｂｾ｣ｯｬ＠ In fact 
four of the nine region were producing cassava at a higher ｰｲｯ､ｵ｣ｴｾｯｮ＠ cost 
per ton than farmers were receiving as a market price (Table 6 6) 
However in all cases except region VIII cash income was greater than cash 
expenses Costing indigenous farm resources at their opportunity cost 
could make cassava profitable in these other regions as well However 
what ｾｳ＠ ｳｴｲｩｫｾｮｧ＠ is that farm-level prices to a substantial degree natched 
production costs and that profit or loss depended critically on ｹｾ･ｬ､＠
level A yield less than 3 S t/ha was just not remunerative at least when 
costed at market prices 
Technology development 
Designing appropriate technology for cassava ｾｮ＠ the Philippines will 
not be an easy task since the procesa is dependent on answers to several 
unknowns The basic question is why cassava is grown in such ･ｸｴ･ｮｳｾｶ･＠
production systems when the average farm ｳｾｺ･＠ of cassava producers is Just 
over 3 hectares If cultural practices are the principal constraint on 
yields modifying cultural practices is going to require either providing 
farmers with further incentives to grow cassava (either higher prices or 
more assured markets) and/or relieving what may be significant resource 
constraints within the farm Answers to these questions can only come from 
a more extensive study of cassava within the complete farm system 
Moreover although cassava is clearly a commercial crop in these systems 
what is not clear is the type of market toward which increased production 
can be directed The two issues of ｦ｡ｲｭｾｮｧ＠ systems and markets together 
define the appropriate design parameters for the development of ｾｭｰｲｯｶ･､＠
technology 
Table 6 s Ph1l1pp1nes Labor Use Farm S1ze and Average Cassava Area 1n Cassava Product1on 
Systems 1977-79 
Re 10n 
I III IV V VI VII VIII IX X Average 
Labor Ut1l1zat1on (man days/ha) 
Land Preparat1on 116 20 o 21 9 27 o 10 8 10 8 22 4 16 9 16 3 17 6 
Furrow1 ng 2 8 2 2 1 1 3 9 o 2 2 o 3 4 2 6 1 5 2 2 
Planting 10 4 6 1 10 5 7 3 5 o 8 5 10 2 8 8 6 8 8 1 
Weed1ng 3 6 5 2 11 1 14 9 2 9 5 9 14 o 19 2 6 3 9 5 
Harvest1ng 5 9 6 3 15 7 7 8 5 3 27 8 8 7 9 2 7 5 9 8 
Pack1ng and Transport 6 7 4 2 4 6 1 9 2 o 1 8 3 9 5 7 10 o 4 4 
Peel1ng and Dry1ng - - - - 8 3 - 4 2 1 o 1 3 
Total 41 o 44 o 64 9 62 8 26 2 65 1 62 6 66 6 49 4 52 9 
Farm S1Ze (ha) 2 25 2 25 2 93 372 4 29 2 82 2 38 3 15 2 50 3 03 
Cassava Area (ha) o 65 o 54 o 60 o 79 o 49 o 85 o 47 o 58 o 52 o 61 
So urce E B MeJla et al "Cassava Soc1o-econom1C and Market1ng Study Ph1l1pp1nes Spec1al 
Stud1es Dev1s1on M1n1stry of Agr1culture No 79-26 Oct 1979 
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yield of 4 02 t/ha (Table 6 6) a figure comparable to the pre-1975 BAE 
estimates of around S t/ha There was some variation in yields between 
regions but in general yields were uniformly low throughout the 
Philippines The immediate question is why ･ｳｰ･｣ｾ｡ｬｬｹ＠ if agro-climatic 
constraints (except for soils) are not an ｾｳｳｵ･＠
Since the Philippines has had no cassava research program until just 
recently a ｰｯｴ･ｮｴｾ｡ｬ＠ cause of low yields may be the lack of well adapted 
high yielding varieties The principal evidence that may be brought to 
bear on this hypothesis is that the first varietal releases by the 
Institute of Plant Breeding (Lakan 1 and Datu 1) were selections that went 
by the more common names of golden yellow and Hawaii S These varieties 
were already being grown by farmers (Table 6 4) and yet the yield trials 
prior to release of these ｶ｡ｲｩ･ｴｾ･ｳ＠ gave an average yield of 42 t/ha for 
Datu 1 and 32 t/ha for Lakan 1 
Lack of adequate cultural practices thus appears to be the principal 
｣ｯｮｳｴｲ｡ｾｮｴ＠ on yields Two principal factors appear to be involved lack of 
appropriate soil fertility management and insufficient weed control As in 
other parts of Asia (except India) diseases and pests do not appear to be a 
major problem in cassava apart from the occasional incidence of cassava 
bacteria! blight One other possible limiting factor is lodging given the 
frequency of high winds in the Philippines Of these factors the very 
limited labor input in weed control ｾｳ＠ probably the major ｣ｯｮｳｴｲ｡ｾｮｴ＠ on 
higher yields Overcoming this constraint requires a closer study of labor 
utilization on the farm and the value of the production gain from further 
labor inputs in weeding of cassava 
Yields on plantations are considered to be substantially higher 
although there are practically no published reports of yield levels on 
estates One estate on Mindinao reports average yields of 18 t/ha (field 
notes 1982) There is continuous planting of cassava on this estate and 
apparently there has been problems in maintaining yield levels Yields on 
newly opened land without fertilizer averaged about 30 t/ha Yields have 
declined from this level and stabilized around the 18 t/ha average while 
at the same ｴｾｭ･＠ fertilizer application increased from zero to 400 kg and 
ｦｾｮ｡ｬｬｹ＠ to 600 kg/ha On another estate in Eastern Visayas the maximum 
yield obtained in large fields was 29 t/ha on former ｲｾ｣･＠ land ｷｾｴｨｯｵｴ＠
fertilizer ｡ｰｰｬｩ｣｡ｴｾｯｮ＠ (field notes 1982) On ｴｨｾｳ＠ same estate as a whole 
average yields are in the neighborhood of 20 t/ha with the flat former 
sugarcane land averaging 25 t/ha and the hilly areas ｡ｶ･ｲ｡ｧｾｮｧ＠ 10-15 t/ha 
Cost of ｰｲｯ､ｵ｣ｴｾｯｮ＠ and labor utilization 
If cultural practices are a ｰｲｾｮ｣ｩｰ｡ｬ＠ constraint on yields this 
should be reflected in low rates of labor utilization Labor input in 
fact is very low (Table 6 S) even by Thai standards where land 
preparation is performed by tractor At an average of 53 mandays/ha the 
cassava plots can only be quite extensively managed unless purchased 
inputs that substitute for labor are used and this ｾｳ＠ not the case The 
extensive nature of cassava cultivation is particularly reflected in labor 
expenditure for weeding In more usual labor profiles for cassava weeding 
usually forms the largest single activity In the ｐｨｩｬｩｰｰｾｮ･ｳ＠ most of the 
labor is utilized in land ｰｲ･ｰ｡ｲ｡ｴｾｯｮ＠ and planting and secondly in 
Table 6 6 Ph1l1pp1nes Per hectare Product1on Costs Y1elds and Costs per Ton 1977-79 
Cost Item 
Var1able Costs 
Labour 
H1 red 
Food 
Fam1ly 
Land Preparat1on 
Tractor 
Amma 1 
Plant1ng Mater1al 
Fert1l1 zer 
Landlord 
In k1nd 
Cash 
Transport 
Interest 1 (Work¡ng Cap1tal)l/ 
Sub- tota 1 
F1 xed Cos ts 
Deprec1at1on 
Repa1r 
Interest Y 
Sub-total 
Total Costs 
Y1eld (t/ha) 
Cost per ton 
Farm Pr1ce 
Reg1on 
I III IV V VI VII VIII IX X 
- -------------------(pesos/ha)----------------------------
29 1 26 6 
10 4 1 o 
288 2 322 6 
15 6 
1 5 
- -
o 1 3 4 
28 5 8 7 
232 2 
41 9 73 2 
40 9 18 8 
688 2 444 2 
19 2 
5 7 
322 1 
347 o 
28 2 
21 3 
470 9 
520 4 
103 5 124 8 28 o 
2 1 10 3 
280 2 363 4 165 9 
o 5 o 9 
o 6 
o 2 o 9 
16 8 17 2 14 9 
3 6 
14 1 16 8 7 9 
414 6 524 8 232 2 
24 2 
13 9 
447 5 
485 6 
20 4 12 5 
2 9 16 5 
293 5 344 6 
316 8 373 7 
181 6 
10 1 
179 2 
32 o 
5 6 
31 3 
19 6 
167 o 
56 9 
267 9 
2 7 
33 2 
2 
113 3 
51 8 
368 8 
23 5 
13 1 
12 3 
18 9 
75 1 
Q 2 
266 2 
3 4 
52 8 
4 6 
35 9 
19 4 28 3 27 7 22 4 
479 6 556 1 629 4 469 7 
30 2 
3 4 
386 1 
419 7 
15 5 
3 6 
227 3 
246 3 
110 
6 1 
217 7 
234 8 
8 2 
21 1 
271 7 
301 o 
1035 1 964 6 900 1 841 5 605 8 899 3 802 4 864 2 770 7 
6 19 5 84 3 36 2 49 2 21 5 46 2 16 5 39 4 03 
167 2 
250 
165 2 
260 
267 9 338 o 274 1 
190 230 250 
164 7 317 5 160 3 191 2 
190 300 240 220 
Average 
98 8 
15 6 
282 8 
7 o 
4 2 
o 1 
o 1 
23 3 
30 7 
21 1 
21 7 
505 5 
18 9 
9 1 
325 2 
353 1 
858 6 
4 02 
213 6 
230 
1/ Interest on cash expenses w1th 1nterest rate of 12% 
2! Land costs for land owners 1ncluded as 1nterest on land value 1 e ¡mpl1c1t land rent lS 12r of 
- land value 
Source E B MeJla et al Cassava Soc1o-economlc and Market1ng Study Ph1l1pp1nes Spec1al Stud1es 
DlVlSlon M1n1stry of Agr1culture No 79 26 Oct 1979 
Table 6 7 
ｖ｡ｲｾ･ｴｹ＠
PR-Cl3 
PR-C24 
PR-C62 
ｐｾｬｾｰｰｾ･ｳ＠ cassava ｖ｡ｲｾ･ｴｾ･ｳ＠ Selected for Release 
by the ｐｾｨｰｰｾｮ･＠ Root Crop Research and ｔｲ｡ｾｲｵｮｧ＠
Center 
Months to 
harvest 
10-12 
8-10 
10-12 
ｙｾ･ｬ､＠
(t¡ha) 
42 
43 
46 
Dry 
matter 
(%) 
34 
39 
33 
Source The Rachx VolUI!E 2 (1) Jan-June 1980 
Table 6 8 Ph1 l1pp1nes Annual Per eap1ta Food eonsumpt1on Patterns 
by Reg1on 1977-1980 
Reg1on 
llecos 
eagayan Va lley 
e entra 1 Luzon 
Metro Man1la 
S Luzon 
B1col 
W V 1 sayas 
e V 1 sayas 
E V1sayas 
W M1nd1nao 
N M1nd1nao 
E M1nd1nao 
e M1nd1nao 
Ph 1 l1 pp 1 nes 
Sweet 
R1ce Ma1ze Wheat eassava Potatoes 
{kg/caplta) (kg/caplta) (kg/caplta) (kg/caplta) (kg/caplta) 
139 8 
101 2 
120 1 
103 4 
118 o 
1140 
120 7 
45 6 
104 7 
82 o 
77 5 
101 4 
113 4 
105 8 
3 
20 4 
1 6 
1 6 
1 3 
3 o 
7 5 
83 2 
19 9 
25 o 
54 9 
28 7 
12 7 
17 7 
7 7 
6 9 
8 8 
17 3 
10 8 
7 5 
6 o 
7 1 
7 4 
6 2 
6 9 
7 o 
8 o 
8 5 
6 
8 
o 2 
o 4 
1 6 
4 9 
6 o 
7 6 
5 4 
5 
2 9 
8 
9 5 
3 5 
6 2 
5 7 
2 o 
2 o 
2 6 
15 6 
4 3 
6 7 
15 9 
8 5 
6 4 
7 1 
7 4 
6 5 
Source Av1guetero et al 1981 
VI - 7 -
There had been little research on cassava in the ｐｨｩｬｾｰｰｩｮ･ｳ＠ until the 
formation in 1977 of the Philippines Root Crop Research and ｔｲ｡ｾｮｾｮｧ＠ Center 
(PRCRTC) The center is located on the campus of the Visayas State College 
of Agriculture and besides a staff of 15 researchers the center draws on 
the staff of the College to assist on research proJects Besides cassava 
the center does research on sweet potatoes yam and taro There ｾｳ＠ no 
cassava program as such since the different ､ｩｳ｣ｩｰｬｾｮ･ｳ＠ ､ｾｶｩ､･＠ their ｴｾｭ･＠
between the different root crops except for a breeder whose sole 
responsibility is cassava ｢ｲ･･､ｾｮｧ＠ Research on cassava extends from 
breeding through crop protection and management to post-harvest 
ｵｴｩｬｾｺ｡ｴｾｯｮ＠
The center in its few years of operation has ｰｲｾｮ｣ｩｰ｡ｬｬｹ＠ been involved 
in defining research strategy and research priorities between root crops 
Research by each ､ｾｳ｣ｩｰｬｩｮ･＠ is ､･ｦｾｮ･､＠ on a proJect basis ｷｨｾ｣ｨ＠ can be 
influenced by ｯｵｴｳｾ､･＠ funding ･ｳｰ･｣ｾ｡ｬｬｹ＠ the funding from the Philippine 
ｃｯｵｮ｣ｾｬ＠ for Agriculture and Resources Research (PCARR) Policy development 
can have a marked influence on research ､ｾｲ･｣ｴｾｯｮ＠ such as was the case 
ｷｾｴｨ＠ the abortive alcohol program 
The center still is in the process of completing the development of a 
fully structured breeding selection and varietal ｴ･ｳｴｾｮｧ＠ program A 
germplasm bank has been assembled and evaluated and at least three 
selections have been suggested as recommended varieties for release (Radix 
1980) A crossing and selection program has been started The breeding 
focus is on higher yield with starch content being a secondary ｯ｢ｪ･｣ｴｾｶ･＠
This program ｾｳ＠ complemented by some cassava breeding ｷｨｾ｣ｨ＠ is done at the 
Institute of Plant Breeding (IPB) at the University of the ｐｨｩｬｩｰｰｾｮ･ｳ＠ at 
Los Baños A national varietal testing system has recently been set up 
with ｶ｡ｲｾ･ｴ｡ｬ＠ input from PRCRTC IPB-UPLB and the Bureau of Plant 
Industry ｔｲｾ｡ｬｳ＠ are carried out on six different experimental ｳｴ｡ｴｾｯｮｳ＠
Definition of the potential yield gap that may be exploited remains as 
yet ｲ･ｬ｡ｴｾｶ･ｬｹ＠ undefined The yield data on the first three ｳ･ｬ･｣ｴｾｯｮｳ＠
released by PRCRTC (two are already grown by farmers) show the almost 
traditional yield of ｰｲｯｭｾｳｩｮｧ＠ varieties under experimental conditions of 
over 40 t/ha (Table 6 7) Defining what potential yield levels are at the 
farm level is more difficult as well as the even more ｣ｲｾｴｩ｣｡ｬ＠ ｱｵ･ｳｴｾｯｮ＠ of 
how to increase farm-level yields within farmer resource ｡ｶ｡ｩｬ｡｢ｩｬｾｴｾ･ｳ＠
What probably can be ｳ｡ｾ､＠ ｾｳ＠ that a target of 15 t/ha for smallholders is 
realistic which for the Philippines amounts to a tripling ｾｮ＠ average 
ｹｾ･ｬ､ｳ＠
Markets and Demand 
Cassava is grown throughout the ｐｨｩｬｩｰｰｾｮ･ｳ＠ but only ｾｮ＠ Central 
Mindinao may it be said to be a maJor crop Moreover ｰｲｯ､ｵ｣ｴｾｯｮ＠ tends to 
-be larger in areas where there is access to well developed markets In the 
Philippines cassava appears to be constrained by what could be termed 
market ｾｮ･ｲｴｩ｡＠ That is production ｾｮ｣･ｮｴｾｶ･ｳ＠ are weak due to poorly 
developed markets for cassava leading to extensive production systems and 
low ｹｾ･ｬ､ｳ＠ In turn high per ton production costs ｰｲｯｶｾ､･＠ ｬｾｴｴｬ･＠
ｾｮ｣･ｮｴｾｶ･＠ for further market development ｄ･ｦｾｮｾｾｧ＠ the mechanism for 
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break1ng this inertia requires an evaluation of the present and potencial 
markets for cassava in the Philippines 
Cassava for direct human consumption 
Where cassava is consumed as a food source in trop1cal Asia it is 
usually in areas where there is a 'shortfall in rice availabilities 
e1ther because of limited purchasing power and/or 1nsuff1cient production 
levels Cassava has not been incorporated as a maJor component 1n the 
Philippine diet because rice production is in general relatively evenly 
distr1buted throughout the islands and in regions where rice suppl1es are 
short carbohydrate requirements are supplemented by maize (Table 6 8) 
Moreover consumption of wheat products has steadily increased in the 
post-war period and has reached quite s1gnificant levels in urban areas 
Root crops are of secondary importance as carbohydrate sources in the 
diet with cassava and sweet potatoes being of more or less equal rank 
There is some difference between sources in estimates of actual consumption 
of cassava Bennagen (1982) reviews these estimates (Table 6 9) and finds 
an average annual per capita consumption lying somewhere between 4 and 9 
kg The locus of cassava consumption is essentially off-Luzon in the 
southern islands (Table 6 8) and in rural areas (Table 6 10) St1ll even 
1n the high consuming areas cassava is still of only secondary 
importance in the diet Cassava consumption in general coinc1des with the 
consumpt1on pattern for maize Thus rural households eat twice the amount 
of less-preferred staples (maize and root crops) than urban households 
(Bennagen 1982) 
There is something of a duality 1n consumption forms for cassava In 
most rural areas cassava is consumed as a caloric staple The roots are 
either cubed and steamed in the same manner as rice 1s prepared or peeled 
and boiled Prepared and eaten in this way cassava is a subst1tute for 
r1ce On the other hand the roots is milled fresh and used to produce a 
type of cake or other processed snack items The latter 1s probably the 
principal form 1n which cassava is consumed in urban areas and reflects 
the fact that the price of cassava is much higher in urban compared to 
rural areas Demand for cassava should behave more as a caloric staple 
in rural areas and as a vegetable crop in urban areas 
The staple nature of cassava demand 1s reflected in the seasonality 
of prices and consumption In the main rice growing areas on Luzon there 
is little seasonality to either cassava prices or consumption and 
consumption levels are relatively low However to the south in Visayas 
and Mindinao where there are shortfalls in r1ce production there is a 
more seasonal pattern to both prices and consumption (Table 6 11) On 
Mindinao cassava consumption sends to be highest in September while on 
V1sayas it tends to be h1gher in March These are per1ods which l1e 
outside the rice harvest which occur principally 1n the May-June period 
and in December Cassava consumption tends to be lowest 1n the main rice 
harvest in December There thus appears to be substitution between rice 
and cassava depending on ava1labilities 
Th1s suostitunon oy rice and the fact that rice is the preferred 
staple 1s fully reflected in demand parameter estimates for cassava (Table 
TABLE 6 9 Philipp1nes Comparison of Data for Average Per Capita 
Consumption of Basic Staples 1978 
Food Group 
Cereals and cereal products 
Rice 
Corn grits 
Wheat and wheat products 
Starch roots and tubers 
Sweet potatoes 
Cassava 
FNRI 
(kg) 
134 o 
109 5 
13 9 
7 7 
13 5 
5 1 
5 5 
SSD 
(kg) 
135 7 
107 9 
14 7 
8 9 
18 2 
9 9 
4 o 
IAPMP 
(kg) 
148 3 
109 5 
24 7 
11 6 
9 9 
9 3 
Source Eugenia Bennagen 
1982 
Staple Food Consumption in the Phillippines 
TABLE 6 10 Philippines Average Per Capita Consumption of Starchy Staples by 
Urban/Rural Residence and by Island Group 1978 
Residence Island Group 
Philippines Urban Rural Luzon Visa y as Mindanao 
(kg) (kg) (kg) (kg) (kg) (Kg) 
Cereals and Cereals Products 134 o 117 9 142 4 131 o 139 10 137 2 
Rice and Products 112 4 97 1 120 1 118 2 103 3 102 6 
Maize and Products 13 9 6 6 17 9 2 6 31 4 31 4 
Other Cereals 7 7 14 2 4 4 10 2 4 4 3 3 
Starchy Roots and Tubers 13 5 7 3 16 8 10 2 14 2 26 6 
Cassava and Products 5 5 1 5 7 3 2 2 8 o 15 o 
Sweet Potato 5 1 3 3 6 2 5 5 3 3 6 9 
Potato and Products o 7 1 1 o 4 o 7 o 7 1 1 
Others 2 2 1 5 2 9 1 8 2 9 4 o 
Source First Nationwide Nutrition Survey Food and Nutrition Research Institute 
(FNRI 1978) 
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6 12) The ･ｬ｡ｳｴｾ｣ｩｴｹ＠ estimates ｾｮ＠ general suggest that cassava is an 
inferior good i e that consumption actually declines with increasing 
income and that there is a very strong substitution between cassava and 
rice and to a more minor degree substitution between cassava and maize 
These results conform to ･ｸｰ･｣ｴ｡ｴｾｯｮ＠ and ｣ｯｾｮ｣ｩ､･＠ with results for the 
other less-preferred staples ｍ｡ｾｺ･＠ in fact appears to be even more 
inferior a good than cassava (Bennagen 1982) 
These demand parameters underlie trends in consumption of basic 
staples in the Philippines (Figure 6 1) The trend in per capita 
consumption of rice has been relatively constant with a marked tendency 
for there to be less year-to-year variability The principal effect of the 
high-yielding rice varieties has not been on average consumption levels but 
rather to shift the Philippines from a net importer to a net exporter of 
rice The constancy in consumption could represent an increase in 
consumption by the poorer income strata and a decrease by the higher income 
strata However Bennagen (1982) presents data that does not support this 
Also there was a shift in ｲ･ｬ｡ｴｾｶ･＠ prices of rice in relation to the 
non-preferred staples The effect in the 1970's has been to induce a 
declining trend in per capita consumption of both cassava and maize Maize 
consumption ｾｮ＠ fact has declined more rapidly than cassava ｣ｯｮｳｵｭｰｴｾｯｮ＠
The Philippines food economy appears to be reaching that stage where there 
is a ､ｩｶ･ｲｳｾｦｩ｣｡ｴｩｯｮ＠ in the diet away from a basic dependence on caloric 
staples 
The fresh food market is currently the dominant market for cassava in 
the Philippines In the best of circumstances it is difficult to build a 
relatively expansive production base purely dependent on the fresh food 
market Given the long history of cassava ｾｮ＠ the Philippines it is ｨｾｧｨｬｹ＠
unlikely that cassava will ever develop as a maJor staple In part this 
was because agroclimatic conditions were not peor enough to favor cassava 
in any part of the Philippines maize a short cycle crop could always be 
grown as a secondary staple to ｲｾ｣･＠ Recent trends in consumption of 
non-preferred staples including cassava indicate limited future growth in 
this market Developing cassava as a major commercial crop will thus 
depend on the development of other alternative markets for the crop 
The starch market 
The principal existing alternative market for cassava in the 
Philippines is for starch production Cassava starch production through 
the last decade has been ｲ･ｬ｡ｴｾｶ･ｬｹ＠ stagnant (Table 6 13) At the same 
time net imports of cassava starch while never large have declined to 
relatively insignificant levels Viewed in isolation these trends would 
appear to imply a relatively stagnant market for starch yet while cassava 
starch production has been stationary ｭ｡ｾｺ･＠ starch production has been 
increasing (Figure 6 2) indicating quite ｳｾｧｮｩｦｩ｣｡ｮｴ＠ growth ｾｮ＠ total 
starch demand At issue then is the ｣ｯｭｰ･ｴｾｴｾｯｮ＠ between maize and cassava 
starch for a growing but not expansive market 
The maJor part of the cassava starch industry is located on ｍｾｮ､ｩｮ｡ｯ＠
together with part of the maize starch industry The industry is by nature 
large-scale and in 1981. consisted of ten plants with a combined a'l.nual 
Table 6 11 Ph1l1pp1nes Per Cap1ta Consumpt1on1 of Cassava and Pr1ces2 by Quarter and Reg1on 1973-76 
Jan--March A11r1l--June Juli'-se11t · ··· Oct-Dec 
Reg10n Consumpt1on Pr1ce Consumpt1on Pnce Consumpt1on Pr1ce Consumpt1on Pnce 
(kg/ca(1lta) (pesos/kg) (kg/caplta) (pesos/kg) (kg/caplta) (pesos/kg) (kg/caplta) (pesos/kg) 
I 1 4 o 'i3 1 5 o 53 1 8 o 62 1 4 o 51 
II 1 9 o 53 1 o o 60 1 7 o 50 1 8 o 55 
III 1 9 o 52 1 5 o 61 2 1 o 53 2 4 o 53 
IV 2 3 o 41 1 9 o 45 2 3 o 54 2 2 o 54 
V 3 9 o 43 2 8 o 44 4 1 o 48 3 2 o 54 
VI 2 6 o 47 3 2 o 70 2 1 o 49 2 9 o 48 
VII 8 1 o 31 5 2 o 47 3 5 o 41 4 6 o 53 
VIII 5 9 o 34 4 8 o 64 5 4 o 38 2 8 o 81 
IX 6 1 o 31 4 5 o 66 109 o 29 4 7 o 42 
X 4 8 o 40 4 4 077 5 1 o 37 4 7 o 46 
XI 5 4 o 38 5 1 o 33 4 o o 36 4 2 o 40 
XII 5 5 o 43 5 8 o 41 11 5 o 35 3 9 o 42 
1 Per cap1ta consumpt1on expressed on an annual bas1s 
2 Constant 1972 pr1ces 
So urce Calculated from unpubl1shed consumer food consumpt1on surveys carr1ed out by the Spec1al Stud1es 
Dlv1s1on M1n1stry of Agr1culture 
TABLE 6 12 Philippines Estimated Demand Elasticities for Cassava 
Source 
FNRI 
IAPMP 
Binongo 
Source 
Income 
-0 08 
o 20 
-0 82 
Own 
Price 
-0 20 
-0 68 
Cross Price 
Rice Maize 
1 18 o 33 
Food and Nutrition Research Institute Integrated Agricultural 
Production and Marketing ProJect Salome Binongo An Economic 
Analysis of the Demand for Fresh Cassava and Cassava Products 
in the ｐｨｾｬｩｰｰｩｮ･ｳ＠ 1985 
Table 6 13 Ph1 h pp1 nes Product1on and Trade of Cassava Starch 
1968-80 
Trade 
Year Product1on Exports Imports 
t t) t 
1968 22 044 1 201 
1969 18 204 350 
1970 22 771 193 10 
1971 29 277 404 
1972 27 867 3 722 
1973 15 616 2 211 
1974 18,375 4 229 
1975 17 425 4 220 
1976 17 391 1 2 004 
1977 16 576 3 5 
1978 17 024 3 3 
1979 17 371 1 5 
1980 N A 14 4 
Source Nat1onal Census and Stat1st1cs Off1ce 
TABLE 6 14 Philippines Rated Capacity and Production of Cassava and Maize Starch 1976-83 
Capacity Capacity 
Year Capacity Production Utilization Capacity Production Utilization 
(+) (+) (%) (+) (+) (%) 
1976 31 826 10 888 34 2 147 810 58 416 39 5 
1977 36 326 14 558 40 1 147 810 65 739 44 5 
1978 51 326 16 371 31 9 147 810 74 393 50 3 
1979 66 326 16 289 24 6 147 810 72 985 49 4 
1980 66 326 13 604 20 5 147 810 55 956 37 9 
1981 66 326 18 712 28 2 147 810 65 127 44 1 
1982 66 326 19 898 30 o 147 810 68 708 46 5 
1983 111 726 38 058 31 4 147 810 72 143 48 8 
Source Fortunato Jayme A Report on the Philippine Starch Industry 1 1982 
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1/ 
capacity of 125 thousand tons of starch - What is impressive is the 
recent expansion in processing capacity for cassava starch at a time when 
the cassava starch industry was operating at 39% capacity and the maize 
starch industry at about 45% (Table 6 14) The maize starch industry went 
through an expansion phase in the early 1970 s and has maintained 1tself at 
five plants ever s1nce The cassava starch industry appears to be going 
through a similar expansion in the early 1980's after having little new 
investment for over a decade This expansion represente a signif1cant 
diversification away from Mindinao since two of the new plants are on 
Luzon and the largest is on Bohol This has come at a time when the 
overall growth rate in the economy has slowed dramatically and growth 1n 
the industrial sector has even been negative The need to cover recent 
capital investments will be constrained by excess capacity in the industry 
and a certain downturn in aggregate starch demand 
The profitability of cassava starch production is determined 
principally by the price of roots the output price and the capacity 
utilization The output price (and the market share) are largely set by 
the competition with domestic maize starch prices and not by import prices 
(Table 6 15) There is a 70% ad valorem duty on cassava starch imports In 
turn the price of both starches is set by the raw material price In th1s 
respect cassava root prices have not increased at as fast a pace as maize 
prices especially since 1980 In 1981 this caused a large different1al to 
open between maize and cassava starch prices in turn causing cassava 
starch production to increase and maize starch production to decl1ne What 
is clear is that the price competition between maize and cassava starch 
will depend essentially on what happens in raw material prices 
Even for large-scale plants the costs of producing cassava starch 
depends principally on the cost of the root Fuel is another large cost 
component in large-scale plants As can be seen in Table 16 the costs of 
production are not substantially different from the selling price Small 
changes in the root purchase price would thus substantially affect the 
profitab1l1ty of cassava starch production 
lncreasing capacity utilization depends principally on secur1ng 
continuity in the supply of roots As is not the case with maize the 
cassava processing plants must rely on a continuous harvest of roots rather 
than on stored supplies or imports For the starch industry there appears 
to be a distinct seasonality to cassava supplies Table 6 17 shows the 
monthly production of five of the seven starch mills operating in 1978 
Only two of the five plants could operate the year round and for these two 
plants production in the first part of the year was about half of the 
production 1n the latter part This coincides only to a limited extent 
with the seasonality in the human consumption of fresh roots but is 
reflected very clearly in seasonal price variation in Central Mindinao 
(Figure 6 3) 
)_/ There are reported cases of household production of cassava starch 
There are no data to suggest how large such production is but it is 
assumed to be minor 
TABLE 6 15 
Year 
1976 
1977 
1978 
1979 
1980 
1981 
Philippines Trends in the Price of Maize and Cassava and the Respective Starches 
1976-81 
Maize Cassava Cassava Starch 
-
Grain Starch Root Starch Philippines Bangkok 
(P /kg) (P /kg) (P /kg) (P /kg) (US$/t) (US$/t) 
1 15 2 12 o 28 2 43 326 6 173 4 
1 16 2 24 o 30 2 27 306 o 181 o 
1 14 2 32 o 32 2 08 282 8 151 6 
1 17 2 35 o 37 2 17 293 o 281 3 
1 60 2 76 o 44 2 47 329 3 282 1 
1 90 3 25 o 47 2 85 361 2 213 5 
Source Survey of the Starch Milling Industry in the Philippines Business Research Department 
Development Bank of the Philippines 1982 
Table 6 16 Ph1l1pp1nes Annual Costs of Product1on of Cassava Starch for a Factory 
w1th a Capac1ty of 20 t/day of Starch 1978 
Cost Item 
Var1able Costs 
Cassava Roots 
Labor 
Fuel 
Gunny Bags 
Interest ｾｮ＠ Work1ng Cap1tal 
Transport (del1vered ex-factory) 
Total Var1able Costs 
F1xed Costs 
Deprec1at1on 
lnterest on F1xed Cap1tal 
Total F1xed Cap1tal 
Total Costs 
Sell1ng Pnce 
Total 
(ooo Pesos) 
6300 
108 
1692 
420 
96 
960 
9576 
1002 
1200 
2202 
11 778 
Per ton of starch 
(Pesos) 
1050 
18 
282 
70 
16 
160 
1596 
167 
200 
367 
1963 
2100-2400 
Source M F Constant1no Cassava Market Study and a General Strategy of 
Implementat1on for the Cassava Program unpubl1shed M B A Thes1s 
As1an Inst1tute of Management 1979 
Table 6 17 Ph1l1pp1nes Monthly Product1on of Starch by FlVe Starch 
Faetones 1978 
F1rm 
Month 1 3 4 5 Total 
(t) (t) (t) (t) (t) (t) 
January 203 2 1 098 8 656 9 1 954 
February 741 o 283 9 1 025 
March 42 8 576 4 399 9 1 019 
Apnl 123 3 437 7 350 9 912 
M ay 173 3 678 5 258 9 1 111 
June 180 8 753 2 242 5 69 1 1 246 
July 166 1 707 6 412 7 239 8 1 526 
Au9ust 195 7 1 028 5 689 1 1136 2 027 
September 171 1 1 091 8 644 6 118 9 2 026 
October 166 3 81 1 1 110 6 683 7 159 5 2 201 
November 161 7 161 3 1 272 o 671 5 165 9 2 432 
December 76 7 129 o 1 121 7 704 7 140 4 2,172 
Total 1 458 o 574 7 10 612 9 5 999 2 1 007 1 19 652 
Source C D V1llanueva and R G Laguna An Intens1ve and Cr1t1cal Survey 
of Ex1st1ng Industr1al Process1ng of Root Crops and ProJeCtlon for 
the Next Decade PRCRTC Annual Report 1979 
Table 6 18 Ph1l1pp1nes Sources of raw mater1al and un1t costs of cassava roots purchased by f1ve 
starch factor1es 1978 
Own Plantat1on Farmer M1a0leman 
F1 rm Percent Um t Cost Percent Un1t Cost Percent Un1t Cost (%) (Pesos/kg) (%) (Pesos/kg) (%) (Pesos/kg) 
1 - - 60 o o 23 40 o o 23 
2 90 9 o 28 9 1 o 18 
3 15 o o 18 85 o o 18 
4 lOO o 24 90 o o 16 
5 88 6 o 37 1 2 o 15 10 2 o 60 !1 
Average 18 2 o 25 78 3 o 17 3 5 o 28 
!1 Gaplek 
Source C D V1llanueva and R S Laguna An Intens1ve and Cr1t1cal Survey of Ex1st1ng Industr1al 
Process1ng of Root Crops and ProJect¡on for the Next Decade PRCRTC Annual Report 1979 
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The ｲ｡ｴｾｯｮ｡ｬ･＠ of plantation production ｾｳ＠ to plan supplies in relation 
to processing needs Ironically the two plants which remained closed for 
the longest period during the year were exactly those ｷｨｾ｣ｨ＠ relied 
principally on their own production from their estates The other plants 
relied to a large extent on purchases of smallholder production (Table 
6 18) Moreover according to the companies own estimates it was cheaper 
to buy cassava from smallholders than to produce the roots in estates 
Without further efforts at mechanizing cassava production the ･ｶｾ､･ｮ｣･＠
suggests that it is very difficult to achieve economies of scale in cassava 
production even with such a large yield margin between smallholder and 
estate production in the ｐｨｩｬｾｰｰｩｮ･ｳ＠
As in most countries the market for starch is not understood in any 
detail One survey of 64 industrial users showed a relatively broad use in 
both food and industrial uses (Table 6 19) If the total cassava starch 
production figures are correct this sample would appear to account for 
about one-third of total consumption The use of cassava starch in 
monosodium glutamate production used to be a substantial part of end 
demand About 1972 m s g producers invested in new equipment which 
utilized the cheaper molasses as the raw material eliminating most of this 
demand for cassava starch Constantino (1979) also estimates that about 30 
to 35% of cassava starch goes into the manufacture of ｴ｡ｰｾｯ｣｡＠ pearl 
The starch market is currently small relative to processing capacity 
and growth in that market is uncertain This produces something of a 
quandary in planning the future direction of cassava development That is 
the first constraint on the expansion of the cassava starch industry is the 
limited capacity to produce sufficient cassava roots at a competitive 
price Indications are that smallholder production is both a more 
economical as well as socially preferable means of increasing cassava 
production Yet the nagging question remains that if smallholder 
productivity and production are increased is starch demand sufficient to 
absorb major increments in production? The export market will not be an 
option for surplus starch production unless the world market price is 
quite high 
The starch processing capacity that is now in place represents about 
double the current national ｰｲｯ､ｵ｣ｴｾｯｮ＠ of cassava roots Since cassava 
plants ｷｾｬｬ＠ now be distributed through most ｲ･ｧｾｯｮｳ＠ in the Philippines the 
starch industry could provide the basis for maJor expansion in cassava 
production given an increment in farm productivity The starch induszfY 
thus provides an initial base on which to develop cassava production -
However this market does not provide the certainty for major expansion in 
cassava production nor since large-scale plants are the rule does every 
farmer have access to this market Analysis of other market alternatives 
would thus appear warranted 
'l:.l Planning is ｣ｲｩｴｾ｣｡ｬ＠ to these large-scale plants The farmers in the 
Bohol region were contracted to supply a new 60 000 ton plant on that 
island For such a large plant ｰｲｯ､ｵ｣ｴｾｯｮ＠ was increased by a major 
increment over previous levels The plant did not open as proJected 
and farmers had to chip their ｰｲｯ､ｵ｣ｴｾｯｮ＠ and sell at prices which •ere 
less than half of the previous year s level The plant s ｡｢ｾｬｩｴｹ＠ to 
contract for the next few year s production was now badly compromised 
The dried chip market 
Gaplek-type dried chips are produced in the ｐｨｩｬｩｰｰｾｮ･ｳ＠ but 
production has never been large enough or sufficiently ｣ｯｮｴｾｮｵｯｵｳ＠ to allow 
the development of a broad-based market Chip production is based in the 
ｖｾｳ｡ｹ｡ｳ＠ and Mindinao areas and principally serves as a means of venting 
fresh root surpluses where there are constraints on access to fresh 
markets Prices tend to be cheaper than their fresh root equivalent and 
chips are absorbed as cheap substitutes in industries such as feed 
concentrates starch (for making glucose) and flour (for noddles and 
non-leavened bakery products) In general prices are too low at current 
yields to provide incentives for increases in chip production Currently, 
chips are the market of last resort for roots that need to be harvested or 
once harvested have no ready market High fresh market prices have tended 
to inhibit the consoladation of a cassava chip market 
However the question is what would be the potential market for 
cassava chips if market channels were better developed and root yields were 
increased? Like a host of other tropical ｷｨ･｡ｴＭｩｭｰｯｲｴｾｮｧ＠ countries the 
Philippines has for a long time had a law which required that wheat flours 
be substituted with domestically produced flour up to a minimum of 10% 
Cassava flour was assumed to be the alternative flour with the most 
promise The law prompted the establishment of at least one cassava flour 
mill on Luzon The mill never operated at capacity and it was never 
ｰｯｳｳｾ｢ｬ･＠ for the wheat flour ｾｮ､ｵｳｴｲｹ＠ to meet the ｲ･ｱｵｾｲ･ｭ･ｮｴｳ＠ of the law 
since sufficient cassava flour at a remunerative price was never available 
As with similar laws in other countries the market was potentially large 
but cassava flour could not be produced at a competitive price 
The composite flour market offers potential if cassava chip prices can 
be reduced but experience has shown that basing a cassava chip industry on 
mixed feeds presents far fewer organizational constraints (as well as 
quality problems) than developing cassava chips for a composite flour 
industry In the last decade there has been a structural change in the 
poultry industry as production has shifted from small-scale units to 
large vertically integrated commercial operations Meat production from 
these ｯｰ･ｲ｡ｴｾｯｮｳ＠ has tripled in the last decade (Table 6 20) Such 
structural change has spawned rapid growth in the feed concentrate industry 
and the production of mixed feeds has increased at an annual rate of 12 2% 
over the last decade (Table 6 21) Of total production of the mixed feed 
industry 70% goes to poultry while the other 30% is ｳｷｾｮ･＠ feed (Table 
6 22) A principal feature of the industry however ｾｳ＠ it locus on Luzon 
where 90% of mixed feeds are produced Since the locus of cassava chip 
production is in the South ｾｮｴ･ｲＭｾｳｬ｡ｮ､＠ transport costs will be a majar 
cost component affecting the farm-level chip price 
Growth in industrial demand for maize has caused a fundamental change 
in the structure of the maize market (Table 6 23) Although maize 
production has increased at the very respectable rate of 4 3% per annum 
over the last decade increased use of maize for feed and for starch even 
with ､･｣ｬｾｮｩｮｧ＠ per capita consumption of maize has entailed a rising level 
of imports Moreover maize production has stagnated over the past three 
to four years raising concerns that imports will have to increase even 
Table 6 l'l. Ph1ll pp1 nes Average Monthly Consumpt1on of Cassava Starch 
by Type of F1nal Product for a Sample of F1rms 1978 
Number of Quant1ty Percent 
F1nal Product F1rms (t) (%) 
Kropeck 22 97 19 
Noodle 23 41 8 
Glucose 2 175 34 
Adhes1ve 3 4 1 
Cardboard 12 46 9 
Monosod1um Glutamate 1 113 22 
Detergent 1 38 7 
Total 64 512 100 
Source C D V1llanueva and R S Laguna An Intens1ve and Cr1t1cal 
Survey of Ex1st1ng Industr1al Process1ng of Root Crops and 
ProJeCtlon for the Next Decade PRCRTC Annual Report 1979 
Tab 1 e 6 20Ph1l1pp1nes Poultry Stock and Slaughter 1n 
Commerc1al Operat 1 ons 
Poultry 
Year Stock Slaughter 
(000 head) (000 head) 
1970 46 448 34 576 
1971 52 526 42 221 
1972 52 555 42 276 
1973 44 373 32 777 
1974 60 609 48 728 
1975 69 851 60 928 
1976 77 877 64 768 
1977 90 315 71 622 
1978 103 528 87 813 
1979 117 964 101 353 
1980 125 362 110 480 
So urce Bondad et al 1981 
Table 6 21 Ph111pp1nes Product1on of M1xed Feed 1968-1979 
Year Total Product1on 
(mt) 
1968 263 744 
1969 357 881 
1970 314 415 
1971 285 143 
1972 312 341 
1973 387 680 
1974 421 266 
1975 654 665 
1976 625 345 
1977 756 877 
1978 873 499 
1979 935 900 
Annual Growth Rate 12 2% 
Source Lincangeo-Lopez 1979 
Table 6 22 Ph1l1pp1nes Volume of m1xed feed product1on by type and reg1on 1978 
Locat1 on 
Type of feed Ph 1 11 pp 1 nes Luzon _. _ Vi_s_a_yas M1nd1nao 
Poultry 
Product1on (000 t) 598 4 556 7 41 7 neg 
% of total by reg1on 100 o 93 o 7 o 
% of total by feed type 69 o 70 o 75 o 
Hog 
Product1on (000 t) 262 5 225 1 13 7 22 6 
% of total by reg1on 100 o 86 o 5 o 9 o 
% of total by feed type 30 o 28 o 25 o 100 o 
Other 
Product1on (000 t) 12 6 12 3 o 3 
% of total by reg1on 100 o 98 o 2 o 
% of total by feed type 1 o 2 o 
Total 
Product1on (000 t) 873 5 795 1 55 7 22 6 
% of total by reg1on 100 o 91 o 6 o 3 o 
Source L 1 ncageo- Lopez 1979 
Table 6 23Phlllpplnes Supply and Ut1 l1zat1on of Ma1ze 1970-1980 
Ut111zat10n 
Crop F-ood · 
Year Product1on lmports Consumpt1on Feed Starch Seed 
(000 t) (000 t) (000 t) (000 t) (000 t) (000 t) 
1970 2005 31 1248 669 52 39 
1971 2013 193 1250 750 73 40 
1972 1831 90 1259 680 89 38 
1973 2289 94 1337 750 92 45 
1974 2568 159 1712 850 96 50 
1975 2767 54 1835 900 103 53 
1976 2843 160 1669 1150 112 54 
1977 2855 134 1647 1230 119 52 
1978 3167 56 1600 1338 122 54 
1979 3176 94 1657 1580 136 56 
1980 3170 351 1604 1699 146 55 
SOURCE Bondad et al 1981 
TABLE 6 24 Philippines 
Ingredient 
Maize 
Cassava Chip 
Soybean Me al 
Fish Meal 
Coconut Meal 
Meat Meal 
Source CIAT 
Optimal Poultry Rations in Least-
Cost Feed Formulation 1981 
Price Entry 
(P /kg) (7) 
1 9 40 3 
1 3 22 2 
2 9 25 8 
4 o 7 5 
1 2 o 
3 9 4 4 
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further Stagnating maize production and rising imports thus open the 
policy question of whether cassava chips can be developed as an alternative 
carbohydrate source for feed rations 
The principal question in the potential development of this market is 
whether cassava can compete with maize in feed rations This is primarily 
answered in terms of whether cassava enters into a least-cost feed ration 
Binongo (1982) ｦｾｮ､ｳ＠ that cassava enters into both swine and poultry 
rations at ruling prices for maize and cassava from 1975 to 1984 However 
since there are not quoted prices for cassava chips in the Philippines 
Binongo is forced to use some multiple of fresh root prices Her 
assumption of 2 5 appears low at first glance However as Janssen (1986) 
has shown root prices formed in the fresh food market tend to overestimate 
root costs to processing plants (essentially for quality reasons and the 
percentage of re)ects for size) Nelson (1986) assumes a factor of 3 O 
i e a conversion rate of 2 5 and raw material costs being about 80% of 
total processing costs -- which because of the overestimate of root costs 
is more like an upper ceiling Unnevehr (1982) found gaplek to fresh root 
price ratios in Indonesia usually to be below 2 5 although these reflected 
village market prices and therefore differences in relative marketing 
costs Assuming a multiple of 2 75 cassava still enters the more exigent 
poultry feed ration (Table 6 24) ｩｮ､ｾ｣｡ｴｩｮｧ＠ that cassava can compete with 
maize even at currently low yield levels There is thus a basis for 
expanding cassava production and ｰｲｯ､ｵ｣ｴｾｶｩｴｹ＠ by developing the market 
channels to feed manufacturers 
Private profitability however is not the only basis for a majar 
policy emphasis on cassava Social profitability offers a more 
comprehensive basis for assessing crop priorities Gonzales (1984) 
computes domes tic resource costs (DRC' s) for principal crops produced in 
the Philippines and finds that cassava offers the highest social 
profitability of all crops considered However Gonzales used as a border 
price the export price for high grade cassava starch which is not the 
market to which increased cassava ｰｲｯ､ｵ｣ｴｾｯｮ＠ should be primarily ､ｾｲ･｣ｴ･､＠
However the analysis does suggest that the breakeven border prices for 
cassava is US$101/mt of dried cassava evaluated at an average yield of 2 1 
t/ha on a dry basis This ｰｲｾ｣･＠ is quite ｣ｯｭｰ･ｴｩｴｾｶ･＠ both with the import 
price of Thai cassava and with the import price for maize (US$157 /t) 
Given the obvious ｰｯｴ･ｮｴｾ｡ｬ＠ for increasing average yield levels and the 
fact that at current yield levels cassava is already socially profitable to 
produce further development of dried cassava for the animal feed market 
would appear to be warranted 
The ｐｨｩｬｾｰｰｩｮ･ｳ＠ is currently pursuing a self-sufficiency program in 
maize along the lines of their successful rice program Maize yields at 
less than one ton per hectare are low and the heart of the Maisagana 
program is a tropical maize technology in particular a hybrid maize 
resistant to downy mildew The focus on ｭ｡ｾｺ･＠ self-sufficiency reflects 
the growing concern about rising imports Bouis (1983) modeled the rice 
and maize sector ｾｮ＠ the ｐｨｾｬｩｰｰｩｮ･ｳ＠ and proJected maize imports rising from 
244 thousand tons in 1981 to 545 thousand tons in 1990 and to 1 45 million 
tons in the year 2000 Moreover ｴｨｾｳ＠ assumed increases in average maize 
yields from 97 t/ha in 1981 to 1 41 t/ha h the year 2000 As Bouis 
concluded only under the most ｯｰｴｩｭｾｳｴｩ｣＠ assumptions as to ｴ･｣ｨｮｯｬｯｧｾ｣｡ｬ＠
change will 
Development 
diversified 
grains 
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the Philippines be self-sufficient 
of the cassava chip market 
strategy in the policy goal of 
in total cereal production 
therefore offers a more 
self-sufficiency in cereal 
Rowever development of the cassava chip market w1ll not be easy and 
raising farm level yields will probably be the easiest component 1n the 
expansion of the chip market A cheap drying technology will be a critica! 
constraint It is not clear how and whether this can be solved under the 
generally high rainfall and humidity conditions prevalent in the 
Ph1lippines Possibly the locus of cassava production could be shifted to 
the drier areas on Luzon or coconut and rice drying units could be adapted 
to cassava Second interna! transport costa will play a critica! role in 
determining cassava's ability to compete Inter-island transport is 
relatively expensive for a bulky commodity like cassava chips and with 
most of the cassava production area in the south and the feed 1ndustry on 
Luzon transport costs will capture a not unsubstantial portion of the 
output price This however may be counterbalanced by a recent trend to 
locate new feed mill capacity in Visayas and Mindinao Finally given the 
Philippines policy focus on improving the welfare of the rural peor 
development of the cassava crop should take place within the smallholder 
sector rather than within a plantation system Such a focus would require 
institutional support to develop production and processing systems and 
market linkages One such pilot proJect has recently been developed by the 
Visayas State College of Agriculture 
A national cassava production program has been formulated by the 
Ministry of Agriculture The plan focuses on raising cassava yields in all 
regions in the Phil1ppines Where starch plants are already in operation 
increased production will be directed at servicing the plant For those 
cassava production regions that lie outside the effect1ve transport radius 
of a starch plant, increased production will be chipped and dried 
Production credit and loans for financing of chipping and drying capacity 
will be extended through farmers associations The credit will also be 
extended only on the basis of a marketing contract between the association 
and an accredited buyer either a starch or feed mill or the National Food 
Authority The program as currently conceptualized focuses on both 
production and marketing and foresees the principal market to be for use in 
feed concentrates 
Pricing and market efficiency 
Apart from the supply areas of the starch plants prices for cassava 
are principally determined by demand in the fresh food market Cassava 
varies between a vegetable and a staple food in the Philippines Retail 
prices nevertheless are high and do not consistently follow staple grain 
prices (Table 6 25) The ratio of retail milled maize prices to retail 
cassava prices over the per1od 1970-79 varied from 1 4 to 2 4 and varied 
s1gnificantly from year to year For prices of fresh cassava and milled 
maize to be equal on a caloric basis the ratio should be around 3 5 
Calories derived from cassava are thus expensive compared to maize 
principally due to the high marketing margin for fresh roots 
Farm prices make -P as little as 30/ of the eventual retail price 
(Table 6 26) These marketing marg1ns are broadly typical for cassava 
Table 6 25. Ph1l1pp1nes Pr1ces of Cassava and Shelled Yellow 
Ma1ze at the Farm and Reta1l Level 1970-1980 
MalZe Cassava MalZe 
Year (pesos/kg) (pesos/kg) Cassava (% 
Farm-level 
1970 o 33 o 12 275 
1971 o 49 o 15 327 
1972 o 54 o 15 360 
1973 o 56 o 21 267 
1974 o 91 o 29 314 
1975 o 94 o 29 324 
1976 o 94 o 28 336 
1977 1 00 o 30 333 
1978 o 97 o 32 303 
1979 1 01 o 37 273 
1980 1 14 o 44 259 
Reta 11 
1970 o 47 o 32 147 
1971 o 80 o 38 211 
1972 o 80 o 46 174 
1973 o 90 o 53 170 
1974 1 24 o 70 177 
1975 1 44 071 203 
1976 1 43 o 71 201 
1977 1 48 o 80 185 
1970 1 50 o 74 203 
1979 1 60 1 19 134 
1980 1 79 1 28 140 
So urce Bureau of Agr1cultural Econom1cs 
Table 6 26 Ph1l1pp1nes Nom1nal and Real Pr1ces of Cassava at Farm Wholesale 
and Reta1l Level 1970-80 
Farm Wholesale Reta1l 
Year (pesos/kg) (pesos/kg) (pesos/kg) 
Nom1nal 
1970 12 19 32 
1971 15 24 38 
1972 15 29 46 
1973 21 32 53 
1974 29 40 70 
1975 29 41 71 
1976 28 43 71 
1977 30 53 80 
1978 32 57 74 
197 9 37 74 1 19 
1980 44 85 1 28 
Real (1975 pn ces) 
1970 25 40 67 
1971 27 43 69 
1972 25 48 76 
1973 30 46 76 
1974 31 43 76 
1975 29 41 71 
1976 26 40 67 
1977 26 46 70 
1978 26 46 60 
1979 25 51 81 
1980 25 49 74 
Source Bureau of Agr1cultural Econom1cs 
Table 6 21 Ph1l1pp1nes Marketwg Marg1n for Fresh Cassava Root for Vanous Types of M1ddlemen 
1977-79 
Average Buy1ng Average Se ll1 n g Gross ·-M a rket1ri9 Net 
M1ddleman Pnce Pr1ce Marg1n Cost Return 
(Pesos/kg) (Pesos/kg) (Pesos/kg) (Pesos/kg) (Pesos/kg) 
Contract Buyer o 23 o 32 o 09 o 04 o 05 
Agent o 23 o 28 o 05 o 02 o 03 
Assembler-wholesaler o 16 o 27 011 o 09 o 02 
Wholesaler o 28 o 35 o 07 o 04 o 03 
Wholesaler-reta1ler o 33 o 42 o 09 o 04 o 05 
Reta1ler o 29 o 40 o 11 o 03 o 08 
Source E B MeJla Cassava Soclo-economlc and Market1ng Study Ph1l1 pp1 nes Spec1al Stud1es 
D1vls1on M1n1stry of Agr1culture No 79-26 October 1979 
VI - 15 -
consumed in urban areas where transport from farm to urban center is 
relatively expensive However the SSD surveyed 222 cassava middlemen 
throughout the Philippines and found the gross margins between farmer and 
wholesaler as well as between wholesaler and retailer to be much smaller 
than that reflected in the average price data (Table 6 27) Moreover 
actual marketing costs (without accounting for losses) were low There is 
thus some doubt as to the extent to which the gross margins as reflected 
in the BAE price data can be generalized to cassava market channels 
Nevertheless margins for fresh cassava remain high 
To evaluate whether cassava is going to compete with grains in 
alternative markets the relevant price is the farm and not the retail 
price The price ratio between maize and cassava at this level is much 
more 37avorable (Table 6 25) Accepting a minimum price equivalent ratio of 3 1 - farm-level prices were in general competitive with maize over the 
period This would be expected if cassava starch or chips were to be 
competitive with maize-derived products However what is clear is that 
there is as yet no consistent market integration between maize and cassava 
prices This is due to the more fragmented nature of cassava markets and 
the often specialized nature of these local markets Thus root prices are 
much lower in the southern regions as compared to Luzon often by as much 
as half 
The fresh market can operate at higher price levels than the starch or 
chip market and has been the principal demand factor in price formation 
However there is very limited capacity to absorb additional supplies and 
marketing is risky for farmers There has thus been no incentive to 
intensify production practices and no effective demand for new technology 
Pricing in the cassava root market will have to be linked to the coarse 
grain market creating better price stability and more integrated cassava 
markets Cassava chip production will be key to such market integration 
The fresh root market is small enough that making this transition that LS 
driving prices downward in the fresh market to the maize equLvalent price 
should be easLly accomplished As a broader based chip market becomes 
established market efficiency and better market integration between 
regions should be vastly improved 
Conclusions 
The Philippines was the first country in Asia to receive cassava from 
the New World Cassava was brought by the Spanish from Mexico in the 17th 
century Yet cassava never established itself as an alternative 
carbohydrate staple to rice Given the generally favorable rainfall and 
soil conditions this role was captured by maize Moreover maize while 
at first being grown as a cheap foodgrain alternative to rice provided the 
raw material base for the development of both a starch and feed concentrate 
industry The Philippines is now undergoing a rapid expansion in domestic 
demand for carbohydrate sources especially the increasing demand for feed 
components This demand LS principally being met through rising maize 
imports even though internal maize prices have been kept above their 
import price and should have acted as a damper on maize demand 
]_/ The ratLo assumes a conversion of roots to chips of 2 5 1 and that 
dried cassava is competitive at 80% of the maize price 
VI - 16 -
ProJections indicate imports levels of almost one and a half ｭｾｬｬｩｯｮ＠ tons 
by the year 2000 a level which runs counter to a policy obJective of 
self-sufficiency in cereal grains 
The future of cassava in the ｐｨｩｬｾｰｰｩｮ･ｳ＠ is clearly dependent on 
capturing a share of the growing animal feed market Under current maize 
price policy cassava is already competitive in least cost feed rations 
although processing ｣｡ｰ｡｣ｾｴｹ＠ and marketing channels for cassava chips are 
as yet not well developed Several factors will influence the development 
of this market particularly pricing of maize ｾｭｰｯｲｴｳ＠ which is in turn 
tied to setting of the exchange rate and the ｲ･ｬ｡ｴｾｶ･＠ rate of technical 
change in cassava ｰｲｯ､ｵ｣ｴｾｯｮ＠ versus maize production However the first 
hurdle is the development of ｰｲｯ､ｵ｣ｴｾｯｮ＠ processing and utilization 
linkages 
The cassava sector in the Philippines is caught in a market ｾｮ･ｲｴｩ｡＠
induced by the dominance of the fresh food market Price formation depends 
on local supply and demand conditions local markets are thin and there is 
little spatial or product price integration Incentives for investment in 
processing capacity and development of market channels for chips are 
constrained by the small production base ｰｲｾ｣･＠ variability and uncertain 
operating margins due to the independence of fresh root and maize prices 
On the other hand farmers have little incentive to intensify cultural 
practices and expand area because of ｵｮ｣･ｲｴ｡ｾｮｴｹ＠ of market access and price 
variability due to thin markets Expanding the production of cassava chips 
is the solution to the development of better integrated cassava markets and 
of a price linkage of maize and cassava markets 
The potential yield gap in cassava that can be exploited in the 
ｐｨｩｬｩｰｰｾｮ･ｳ＠ is much larger than in other Asian countries A closer study 
of cassava within current farm systems is needed to identify the types of 
technology required to raise yields Increasing productivity however 
will require appropriate incentives and thus implies simultaneous 
development of processing capacity and marketing channels In this regard 
the national cassava program is a step in that direction with its 
integration of extension of both processing and production technology the 
opening of credit lines for development of processing capacity and the 
basing of production credit on marketing contracts 
Development of a broad-based cassava market will depend on the 
ability to produce cassava chips Drying technology is potentially the 
maJor constraint on future development of cassava Various alternatives 
will have to be tested under various ｣ｬｾｭ｡ｴｩ｣＠ ｣ｯｮ､ｾｴｾｯｮｳ＠ and costs will 
need to be assessed Given drying ｣ｯｮｳｴｲ｡ｾｮｴｳ＠ and relatively high 
inter-island transport costs consideration of pelleting in southern 
production areas should be considered at an early stage However 
processing technology for chips should be maintained small in scale 
thereby facilitating linkage to small-farm production reducing transport 
and assembly costs for roots and allowing a more evolutionary growth in 
relation to the capacity of marketing channels Feed demand in the south 
will be filled first before there is movement of ､ｲｾ･､＠ cassava to Luzon 
The ｐｨｾｬｩｰｰｩｮ･＠ cassava economy lies between that of Indonesia and 
Thailand In ｉｮ､ｯｮ･ｳｾ｡＠ alternative markets developed because of the 
breadth of the production base and the market integration acheived through 
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gaplek production for food use In Thailand on the other hand the 
cassava industry could start from scratch relying on pure cost assessments 
in evaluating profitabihty In the Philippines the fresh food market 
makes cassava a non-tradeable and limits market integration Gaplek never 
developed as a food source because of maize availability and a tradeable 
market for cassava never emerged Price signals have not provided the 
relevant information to producers and processors Knowing these 
constraints and given the potential for yield increases an appropriately 
designed pilot program where there is an integration of credit for 
processing investment extension of production technology and development 
of market channels could provide the base on which dynamic growth in 
cassava production and utilization could be launched Certainly such a 
program fits very well into Philippine agricultura! policy with its 
emphasis on small farmer incomes and self-sufficiency in grains 
VI - 18 -
Appendix 6 1 A Synthesis of Production and Utilization 
The BAE cassava production ｳ･ｲｾ･ｳ＠ raises several questions about the 
accuracy of the estimates particularly when they are compared to 
｡ｬｴ･ｲｮ｡ｴｾｶ･＠ production or yield estimates Another test of the production 
series ｾｳ＠ a comparison with data on utilization of cassava Two studies 
have attempted to reconcile production and consumption data for cassava 
M E Constantino (1979) compiled known estimates of cassava consumption 
and found that between 1971 to 1976 these consumption estimates accounted 
for between only 50 to 80% of ･ｳｴｾｭ｡ｴ･､＠ supply (Table 6A 1) The total 
consumption estimate of 252 thousand tons in 1971 compares favorably with 
the agricultural census ･ｳｴｾｴ･＠ of 271 thousand tons She reconciled the 
two series by accepting the production series and assuming human 
｣ｯｮｳｵｭｰｴｾｯｮ＠ as the residual Per capita consumption thus increased 
dramatically This however is not supported by SSD estimates for human 
consumption of cassava 
The Policy Analysis Staff in the Ministry of Agnculture adopted a 
different tactic Area estimates were assumed reliable and yields were 
re-estimated based on long-term trends (Table 6A 2) Per capita 
consumption figures were estimated on the basis of a consumption function 
The production series human consumption series and starch series were 
then put together and feed use was estimated as a residual The results 
shows rapidly rising feed use of cassava in the period 1975-81 There are 
no other corroborating data that feeding of cassava on-farm has increased 
dramatically nor that majar increases in the use of dried cassava in 
concentrates has occurred 
There is thus no corroborating evidence for the BAE s ｲ｡ｰｾ､＠ rise ｾｮ＠
production since 1975 Real farm level prices ｾｮ＠ the period 1975-80 were 
very stable and they were only slightly lower than during the first half 
of the decade All things considered it is probably best to base the 
production estimate on known consumption data This is attempted by region 
(Table 6A 3) These regional consumption estimates assume no 
inter-regional trade in fresh roots Given the bulkiness and perishability 
of cassava roots this is a reasonable assumption The SSD production and 
marketing survey in fact found very ｬｾｴｴｬ･＠ inter-regional trade except 
on Luzon where there was movement of cassava from regions I III and IV to 
Manila 
In the development of the consumption estimates several assumptions 
were made concerning wastage on-farm feeding of cassava and production of 
chips Waste was assumed to be a straight 15% of total consumption 
On-farm animal feeding followed in part from the results of the SSD survey 
which found that about 57 of production was used in on-farm feeding and 
that this occurred essentially off-Luzon It was assumed that 10% of 
small-holder production in ｍｾｮ､ｩｮ｡ｯ＠ and Visayas was fed to swine on farms 
Production of dried chips was more difficult since there is essentially no 
data on this consumption form The SSD survey found production of cassava 
chips in only Central ｖｾｳ｡ｹ｡ｳ＠ and Western and Northern Mindinao These 
areas were in general areas without access to a starch plant and with ready 
access to either Cebu City or Cagayan de Oro ｣ｩｴｾ･ｳ＠ where ･ｾｴｨ･ｲ＠ flour or 
concentrate ｭｾｬｬｳ＠ are located Chip ｰｲｯ､ｵ｣ｴｾｯｮ＠ ｾｮ＠ these three ｲ･ｧｾｯｮｳ＠ was 
assumed to be 257 of total small-farm production 
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The regional utilization estimates more or less follow the regional 
distribution of production as presented in the 1975 BAE production 
statistics except for the Bicol region in southern Luzon Up to 1976 the 
Bicol region was always represented in the production statist1.cs as the 
major producing reg1.on in the Philippines Yet on the consumption side 
there is no evidence to suggest what this production is utilized for 
although there is occasional mention of chip production in Bicol This 
region remains something of a question mark as far as cassava production 
and utilization are concerned 
The utilization est1.mate suggests that cassava is grown throughout the 
Philippines but that production is larger in the southern islands than on 
Luzon For most regions there is little alternative to the fresh market 
for human consumption except in Central Mindinao where the starch industry 
is concentrated 
Table 6A 1 Ph1l1pp1nes Supply and Ut1l1zat1on of Cassava as Est1mated by M E Constant1no 
1971-77 
1971 1972 1973 1974 1975 1976 1977 
(OOOt) (OOOt) (OOOt) (OOOt) (OOOt) (OOOt) (OOOt) 
SuEE.!.l 
Product1 on 424 7 450 4 444 7 480 o 684 5 794 4 10ll 1 
Imports 2 o 18 6 13 8 21 3 21 o 10 o 
Total 426 8 468 9 458 5 501 3 705 5 804 4 10ll 1 
Demand 
Starch 148 4 157 9 91 9 ll3 1 108 2 97 o 103 6 
Ammal Feed 18 3 19 4 19 1 20 6 29 4 34 l 42 5 
Ava1lable for 
Human Consumpt1on1 260 1 291 7 347 5 367 5 567 8 673 3 865 1 
Human Consumpt1on2 86 2 125 3 195 2 282 o 237 2 253 o 231 o 
Tota 1 1 426 8 468 9 458 5 501 3 705 5 804 4 10ll 1 
Total 2 252 8 302 6 306 3 415 8 374 9 384 1 377 1 
1 Calculated as a res1dual 
2 Calculated from SSD food consumpt1on surveys 
Source M F Constant1no Cassava Market Study anda General Strategy of Implementa-
tlon for the Cassava Program unpubl1shed M B A thes1s As1an Inst1tute of 
Management 1979 
Table 6A 2 Ph1llpp1nes Supply and Ut1l1zat1on of Cassava as Est1mated by the Pol1cy Analys1s 
Staff 1969-1980 
Supply Deinand 
Total Feed and Food Use 
Year Product10n Imports Supply Waste Starch Total Per Cap1ta 
(OOOt) (OOOt) (OOOt) (OOOt) (OOOt) (OOOt) (kg) 
1969 490 2 492 53 111 328 9 2 
1970 448 - 448 41 137 270 7 3 
1971 426 2 428 26 173 229 6 1 
1972 440 21 461 17 165 279 7 2 
1973 489 16 503 34 97 372 9 3 
1974 545 24 569 75 112 382 9 3 
1975 643 23 666 167 103 396 9 4 
1976 750 11 761 247 107 407 9 4 
1977 859 - 859 344 102 413 9 3 
1978 910 - 910 380 104 426 9 3 
1979 928 928 394 110 424 9 o 
1980 948 - 948 402 112 434 9 o 
Source Pol1cy Analys1s Staff M1n1stry of Agr1culture 
Table 6A 3 Ph 111 ppwes Est1mates of Supply and D1str1but1on of Cassava by Reg1on 1975 
Per Cap1ta Total Human Dned Ammal 
Reg1on Consumpt10n Consum)t1on Starch Ch1ps Feed Waste Total (kg/cap1ta) (t (t) (t) (t) (t) (t) 
llecos 1 5 4 904 10 370 - - 2 695 17 969 
Cagayan Valley 1 9 3 673 - - - 648 4 321 
Centra 1 Luzon 1 6 6 736 - - - 1 189 7 925 
Southern Tagalog 2 3 11 992 - - - 2 116 14 108 
B1col 7 6 24 274 - - - 4 284 28 558 
Wes tern V1 sayas 5 5 22 803 18 000 - 4 420 7 981 53 204 
Central V1sayas 7 5 25 402 - 12 701 5 080 7 621 50 804 
Eastern V1sayas 13 7 35 620 - - 4 749 7 124 47 493 
Western M1nd1nao 10 o 20 480 - 10 240 4 096 6 144 40 960 
Northern M1nd1nao 8 2 18 975 15 000 13,800 5 520 9 405 62 700 
Southern M1nd1nao 4 9 13 304 - - 1 774 2 661 17 739 
Central M1nd1nao 11 o 22 770 47 340 - 6 665 13 549 90 324 
Mam la 2 5 12 425 - - - - 12 425 
Ph1l1pp1nes 5 4 223 358 91 710 36,741 32 304 65 417 449 530 
Source CIAT est1mates 

